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Introduction
Catalase (EC 1. 11. 1. 6) is constituted of protoheme and apoprotein, therefore its
synthesis is regulated by the synthesis of two components. Several studies have been re-
ported as for the regulation of catalase synthesis in microbes.u.2,3,4.5,6,7) g云S左rman et al.
(1968) determined the loci of the gene that controls the catalase synthesis in Escherichia
colt, but the catalase-less mutants he used were the hemin less-mutants (8). All of the
other catalase-less mutants already reported in some bacteria were heminless-mutants.
We have isolated a catalase-less mutant, which is defective in apoprotein moiety, from
a Hfr strain of Escherichia coliiw'. In this study, using E. coli K12 AB1157 which is a
F -strain and is applicable for genetic analysis, it was attempted to isolate the catalase-
less mutants that are deficient in catalase apoprotein.
Materials and Methods
Organism ;Escherichia colt K12 AB1157, whose genetic markers are F~, gal~, his",
arg , str+, xyl~, mt「, thi , thr , ara~ leu , pro , lac , wasused in this study.
Isolation of Mutants ; The procedure for isolation of mutants was followed as descri-
bed before<10)
Assay of Catalase Activity ; (i) Titration with permanganate : The activity was
assayed with intact cells as described beforecio). (ii) Spectrophotometry with Extracts :
cells were disrupted with a Bronson Sonifier (150w) treating tree times each for 30
seconds. Extracts were obtained after unbroken cells and cell debris were removed by
centrifugation at 6,500 x g for 15min. Catalase activities were measured with Hitach
Spectro Photometer Model 356 in quarty cuvettes of lOmm light path. The assay procedure
for measurement of catalase was followed by refering the method of Beers and Sizercn)
Reference cuvette contained 2ml of cell extracts, 0.8ml of 0.02M phosphate buffer (pH
7.0) and 0.4ml of water. Sample cuvette contained 2ml of cell extracts, 0.8ml of the
0.02M phosphate buffer, 0.2ml of water and 0.2ml of 0.2M hydrogen peroxide. Reactions



































































































































































Regulation of Catalase Synthesis in Eschericnia coli K12 49 
the mutants was almost the same with that of the parent. These facts suggest that the 
decrease of catalase activities in the present mutants was caused by the deficiency in 
catalase-apoprotein but not by the deficiency in heme-prosthetic group. The mutant 
having no catalase activity was not isolated through this and previous work and the 
mutant with the most diminished catalase activity still had 10~ of the catalase activity 
of the parent. It is possible that a catalase isozyme occuping nomaly about 10% of the 
total activity is present in Escherichia coli. Although the mutant isolated in the previous 
study required casamino acids for growth, all of the mutants isolated in this work 
required only those amino acids that are required by the parent. Probably, all of the 
present mutants were caused by one point mutation . By the present method for isolating 
the catalase-less mutants , no mutant that completely lost the ability to synthesize heme 
has not been isolated. 
Su m mary 
Six mutants of Escherichia coli K12 AB1157 were isolated, the catalase activity of 
which was about from 10~ to 60% of the activity of the wild type. Four mutants showed 
nomal composition and contents of the cytochromes . Two mutants showed nomal cytochro-
me composition, although having slightly less amounts of cytochromes than those of wild 
type. Measurement of the pyridine hemochrome spectra with the mutant cells having the 
10west catalase activity, 10% of the parent, showed that protoheme content of the mutant 
was about 70% of the parent/s level. These results suggest that the defects in catalase 
activity of mutants are not due to heme deficiency, but due to some defect in synthesis 
of catalase apoprotein, caused by mutation of a cat gene as described previouly. All of 
the catalase-1ess mutants isolated in this work were most probably caused by one point 
mutation, so that the two mutants with about 10% of the catalase activity of parent may 
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